Human cytomegalovirus induces upregulation of arginase II: possible implications for vasculopathies.
Both human cytomegalovirus (HCMV) and arginase II (ARG II) have been implicated in the pathogenesis of cardiovascular diseases. The effects of HCMV on ARG II are unknown. The aim of this study was to investigate the effects of HCMV on ARG II expression in endothelial and vascular smooth muscle cells (SMC) both in vitro and ex vivo. Endothelial and SMC were infected with either HCMV or UV-irradiated HCMV. Expression of ARG II, endothelial or inducible nitric oxide synthase (eNOS and iNOS, respectively) and viral immediate early (IE) was quantified using quantitative PCR. Ganciclovir and short interfering RNA were used to determine the viral gene mediating the effects on ARG II. Detection of viral antigens and ARG II expression was performed by immunofluorescence or immunohistochemistry. HCMV infection increased both ARG II mRNA and protein levels in the examined cells; this effect was mediated by the HCMV IE2-p86 protein. The upregulation of ARG II was accompanied by a downregulation of eNOS but an induction of iNOS in HCMV-infected endothelial cells. Both eNOS and iNOS expressions were induced in HCMV-infected SMC. ARG II was abundantly expressed in endothelial cells, foam cells and SMC and was importantly significantly upregulated in HCMV-immunoreactive human carotid atherosclerotic plaques. HCMV IE2-p86 mediates ARG II upregulation in vitro and ARG II is co-expressed with HCMV antigens in human carotid atherosclerotic plaques. We speculate that HCMV may contribute to endothelial dysfunction via ARG II induction and reduced eNOS production.